Introduction
Freshwater crayfish belonging to the genera Astacopsis (Huxley) and Euastacus Clark, (Clark, 1936; Riek, 1969) . Both genera have a preference for cool, pristine and well-oxygenated freshwater environments and inhabit mostly permanent rivers, streams, lakes and impoundments. Spiny crayfish are found in both highland and lowland country in the cooler southern part of Australia but are restricted to more elevated and isolated areas in the northern part of their distribution (Swain et al., 1982; Morgan, 1983 Morgan, , 1986 Morgan, , 1988 Horwitz, 1990a; Hamr, 1992) .
Several species of spiny crayfish are capable of growing to very large sizes. Astacopsis gouldi is the largest freshwater crayfish in the world and is known to reach sizes in excess of 3 kg (Olszewski, 1980) however, animals exceeding 2 kg are rarely caught today (Horwitz, 1990a) . Several Euastacus species, including E. armatus (von Martens) , E. kershawi (Smith) (Campbell, 1990; Honan and Mitchell, 1995) . Conservation concerns have led to the implementation of a range of fishing regulations (Horwitz, 1990a;  Anon, 1991; Linder- mans and Rutzou, 1991) for Euastacus and Astacopsis species. In addition to fishing pressure, spiny crayfish also appear to be highly vulnerable to habitat change; significant range reductions have been recorded for several species and a number of species are now listed as rare or vulnerable (Horwitz, 1990a; Honan and Mitchell, 1995) .
Studies of the biology and ecology of spiny crayfish species of both genera are scant (Clark, 1937; Hamr, 1992; Honan and Mitchell, 1995) .
However, in contrast, the taxonomy of these crayfish has been comprehensi ely examined by several authors in recent years (Riek, 1969;  variation is extensive and complex within these crayfish. Thus, despite these recent taxonomic studies there are still doubts concerning the number and identity of species within both.Astacopsis and Enastacus (see taxonomic history).
According to the biological species concept, species consist of groups of individuals potentially capable of exchanging genetic material with each other and producing viable offspring, but are reproductively isolated from other such groups (Mayr, 1963) (Richardson et al.. 1986 ).
Australian freshwater crayfish are a taxonomically difficult group and the technique of allozyme electrophoresis has proven useful in the delineation of species boundaries in the genera Cherax (Austin, 1986 (Austin, , 1996 Campbell etal., 1994; Austin and Knott, 1996) Engaeus ( Horwitz et al., 1 990) Euastacus Clark (1941) retained only four of these previously described species, elevated two from subspecies and described three new species thereby recognising nine species in the genus.
The next major contributor to the taxonomy of spiny crayfish was Riek (1956, 1969 Hamr (1992) re- established the three species originally described by Clark (1936) . The most recent revisions of Euastacus have been by Morgan (1983 Morgan ( , 1986 Morgan ( , 1988 Morgan ( . 1989 who undertook a comprehensive and detailed review of Euastacus throughout its distribution which resulted in the synonymy of Euastacoides with Euastacus and the recognition of a total of 37 species within the redefined genus which included 16 newly described species (Morgan, 1983 (Morgan, , 1986 (Morgan, , 1988 (Morgan, , 1989 Horwitz, 1995 Clark (1936) and Riek (1969) . Clark (1936) (Clark, 1936; Morgan, 1986; Hamr, 1992) . The species sampled, population codes and locality descriptions are given in Table 1 Table 2 with their abbreviations, enzyme commission (EC) numbers and details of running conditions. The general procedures for running 'Cellogel' electrophoresis are given by Richardson et al. (1986) .
Zymograms were interpreted using standard approaches (Richardson et al., 1986) . Putative allozymes were designated by letters in the order of mobility starting with the slowest migrating allozyme and were scored as genotypes. Allelic frequencies, heterozygosities and Nei's genetic identity (I) corrected for small sample size (Nei. 1978) were calculated using BIOSYS-1 (Swof- OTUs (Richardson et. al., 1986 ). Nei's genetic identity (I) and percentage fixed allelic differences were calculated using only the loci which stained in both OTUs. Dendrograms were constructed using the unweighted pair group method with arithmetic averages (UPGMA)
technique (Sneath and Sokal, 1973) from the matrices of percentage fixed differences and Nei's genetic identity using Phylip, version 3.56 (Felsenstein, 1982 (Richardson et. al., 1986; Nei, 1978 Table I for sample codes).
From these analyses ( (H Q) found in Euastacus and Astacopsis agree with the low values recorded in decapods (Tracey et al., 1975; Mulley and Latter, 1 980; Nelson and Hedgecock, 1980; Hedgecock et al.. 1982) and with those found previously for spiny crayfish (E. Campbell et al. (1994) , Austin (1986, 1 996) and Austin and Knott (1996) . These principles set guidelines for delineating species by using fixed allelic differences or levels of genetic Austin (1986 Austin ( , 1996 and Austin and Knott ( 1 996) (Campbell, 1990, this Mayr's (1963) (Morgan, 1986 Swain et al. (1982) and Austin and Knott (1996) (Figure 1 ) , however, supports the present taxonomic delineation of these genera in south-eastern Australia.
